A novel psychrophilic bacterium, designated strain DVS 3Y T , was isolated from a moraine sample from the McMurdo Dry Valleys, Antarctica. Phenotypic and chemotaxonomic characteristics and data from a phylogenetic analysis based on 16S rRNA gene sequences indicated that strain DVS 3Y T was related to the genus Exiguobacterium. Strain DVS 3Y T exhibited .97 % gene sequence similarity with respect to Exiguobacterium acetylicum DSM 20416 T (97.4 %), Exiguobacterium oxidotolerans DSM 17272 T (97.4 %), Exiguobacterium indicum IAM 15368 T (97.6 %), Exiguobacterium undae DSM 14481 T (98.2 %), Exiguobacterium sibiricum DSM 17290 T (98.6 %) and Exiguobacterium antarcticum DSM 14480 T (99.6 %). However, the levels of DNA-DNA relatedness between strain DVS 3Y T and E. acetylicum DSM 20416 T , E. oxidotolerans JCM 12280 T , E. indicum IAM 15368 T , E. undae DSM 14481 T , E. sibiricum DSM 17290 T and E. antarcticum DSM 14480 T were less than 70 % (52, 25, 16, 33, 16 and 38 %, respectively). Strain DVS 3Y T also differed from these six closely related species in a number of phenotypic traits. Phenotypic, chemotaxonomic and phylogenetic data suggest that strain DVS 3Y T represents a novel species of the genus Exiguobacterium, for which the name Exiguobacterium soli sp. nov. is proposed. The type strain is DVS 3Y T (5MTCC 4816 T 5JCM 14376 T ).
The genus Exiguobacterium was created by Collins et al. (1983) to accommodate a Gram-positive, non-sporeforming, facultatively anaerobic, alkaliphilic bacterium isolated from potato-processing effluent (Gee et al., 1980) . At the time of writing, 11 species had been described in this genus: Exiguobacterium aurantiacum (Collins et al., 1983) , E. undae and E. antarcticum (Fruhling et al., 2002) , E. oxidotolerans (Yumoto et al., 2004) , E. aestuarii and E. marinum (Kim et al., 2005) , E. mexicanum and E. artemiae (Lopez-Cortes et al., 2006) , E. acetylicum (which was transferred from the genus Brevibacterium; Farrow et al., 1994) , E. indicum (Chaturvedi & Shivaji, 2006 ) and E. sibiricum (Rodrigues et al., 2006) . In the present study, strain DVS 3Y T , a Grampositive, motile, non-spore-forming, rod-shaped bacterium isolated from a moraine sample from Antarctica, was identified as a novel species of the genus Exiguobacterium.
Strain DVS 3Y T was isolated from a moraine sample collected in December 1995 from the McMurdo Dry Valleys in Antarctica. The sample was transported in ice and stored at 220 uC until used for analysis. Following suspension in sterile saline (150 mM), the sample was serially diluted, plated on YPD agar containing yeast extract (0.5 %), peptone (1 %), glucose (2 %) and agar (1.5 %) and incubated at 25 u C for 4 days to determine the bacterial density. The sample yielded about 4.5-5610 4 c.f.u. ml 21 . Colonies of strain DVS 3Y T , which were yellowish orange, were purified by means of repeated streaking and were maintained on ABM agar (pH 7.2) containing yeast extract (1.5 %), peptone (0.2 %) and agar (1.5 %) and incubated at 22 uC. ABM agar was also used for the determination of growth at various temperatures (2.5, 15, 22, 28, 37 and 40 u C), pH values (4, 6, 7, 8, 10 and 11) and NaCl concentrations (5, 10 and 15 %) (Shivaji et al., 1989) . The buffers used were MOPS (for pH 6.5-7.9) and CAPS (for pH 9.7-11.1). Phenotypic characteristics such as colony morphology, cell morphology, motility, various enzyme activities (as listed in Table 1 ) and sensitivity to antibiotics at 22 u C were ascertained using standard methods (Lányí, 1987; Smibert & Krieg, 1994) . Gas production was determined according to the method of Hugh & Leifson (1953) . For the determination of acid production, the medium used was phenol red agar base (pH 7.4) containing protease peptone (1 % . All data are from this study unless otherwise indicated. All strains are motile, Grampositive, rod-shaped, do not form endospores, grow at between 10 and 30 u C (with an optimum at 25 u C), tolerate up to 5.8 % NaCl, grow in peptone, fail to grow at pH 4, grow at pH 6-10, are positive in tests for catalase, oxidase, b-galactosidase, arginine dihydrolase and ornithine decarboxylase and for the Voges-Proskauer test, but are negative for lipase, urease and H 2 S production and for the indole test. All taxa utilize Dglucose, sucrose, glycerol, dextrin and thioglycolate, but not sorbose, N-acetylglucosamine, polyethylene glycol, D-adonitol, L-phenylalanine, hydroxybutyric acid or sodium propionate. All are negative for acid production from D-sorbitol, D-lactose and L-arabinose. All are sensitive to the following antibiotics (mg): tobramycin (15), lomefloxacin (30), roxithromycin (30), ciprofloxacin (30), lincomycin (15), cefotaxime (30), cefazolin (30), kanamycin (30), novobiocin (30), chloramphenicol (30), ampicillin (25), tetracycline (30), streptomycin (25), erythromycin (15), bacitracin (10), gentamicin G (30), polymyxin B (50), oleandomycin (15), spectinomycin (100), rifampicin (25) Sato & Murata (1988) from cells grown on tryptic soy medium (M322; Himedia) at 30 u C and analysed using the Microbial Identification System (MIDI) according to the protocol described by Agilent Technologies. The G+C content of the DNA was determined according to the spectrophotometric method (Shivaji et al., 1989 (Shivaji et al., , 2004 . Isoprenoid quinones were extracted following the protocol described by Collins et al. (1977) , separated using HPLC and identified as described by Reddy et al. (2003) . Peptidoglycan was prepared and analysed according to the method described by Komagata & Suzuki (1987) . DNA-DNA hybridization was performed by using the membrane filter method (Tourova & Antonov, 1987) , as described previously (Shivaji et al., 1992) . E. acetylicum DSM 20416 T , E. oxidotolerans JCM 12280 T , E. indicum IAM 15368 T , E. sibiricum DSM 17290 T , E. undae DSM 14481 T and E. antarcticum DSM 14480 T were used as reference strains in studies relating to morphology, biochemical tests and the identification of fatty acids.
To establish the phylogenetic position of strain DVS 3Y T , DNA was purified and the 16S rRNA gene was amplified and sequenced as described previously (Shivaji et al., 2000; Chaturvedi et al., 2005) . The almost-complete sequence of 1518 nt was manually aligned against closely related species by using CLUSTAL W (Thompson et al., 1994) . Pairwise evolutionary distances were computed using the DNADIST program with the Kimura two-parameter model, as developed by Kimura (1980) . Phylogenetic trees were constructed using the UPGMA and neighbour-joining treemaking algorithms in the PHYLIP package (Felsenstein, 1993) . Stability among the clades of the phylogenetic tree was assessed by taking 1000 replicates and analysing the dataset using the SEQBOOT, DNADIST, NEIGHBOR and CONSENSE programs in the PHYLIP package.
Phenotypic and chemotaxonomic characteristics of strain DVS 3Y T are given in the species description, in Table 1 and in Supplementary Table S1 (available with IJSEM Online). Strain DVS 3Y T was found to comprise cells that were Gram-positive, motile, rod-shaped and non-sporeforming, to possess MK-6, MK-7 and MK-8 as the major menaquinones, to possess cell-wall peptidoglycan of the Lys-Gly type and to have a DNA G+C content of 48.5 mol%; and it was therefore similar to recognized species of the genus Exiguobacterium (Collins et al., 1983; Farrow et al., 1994; Fruhling et al., 2002; Yumoto et al., 2004; Kim et al., 2005; Lopez-Cortes et al., 2006) . Phylogenetic analysis based on the 16S rRNA gene sequence (1518 nt) further confirmed the affiliation of strain DVS 3Y T to the genus Exiguobacterium (Fig. 1 (Fig. 1) . Strain DVS 3Y T differed from the above six phylogenetically closely related species in terms of a number of phenotypic characteristics (Table 1) and also exhibited significant quantitative differences with regard to fatty acid content (see Supplementary Table S1 in IJSEM Online). The predominant fatty acids were iso-C 13 : 0 (16.1 %), iso-C 15 : 0 (17.1 %), iso-C 16 : 0 (4.1 %), iso-C 17 : 0 (10.6 %), anteiso-C 13 : 0 (15.2 %), anteiso-C 15 : 0 (6.2 %), anteiso-C 17 : 0 (3.3 %) and C 16 : 0 (3.6 %). These iso-and anteisofatty acids constituted .63 % of the total fatty acids in Fig. 1 The type strain, DVS 3Y T (5MTCC 4816 T 5JCM 14376 T ), was isolated from a moraine sample from the McMurdo Dry Valleys, Antarctica. The DNA G+C content of the type strain is 48.5 mol%.
